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Ahstract e Résumé

Testing for susceptibility to heritable breast, ovarian and
colon cancer has unique psychosocial costs. Negative test re-
sults may not be sufficient to relieve anxiety, and positive re-
sults can cause sufficient distress to compromise patient com-
pliance with surveillance and risk reduction measures. More
needs to be learned about how sociocultural factors affect the
understanding of risk, how decisions to undergo testing are
made and how information about increased risk affects family
dynamics. As the demand for testing and counselling grows,
health care providers will be faced with new challenges and
dilemmas. A better understanding of genetics by the public is
needed to mitigate deterministic attitudes that can lead to the
neglect of health promotion. Also of concern are the socio-
economic implications of being identified as having a high
risk for heritable cancer and the dangers inherent in using ge-
netics to explain sociological phenomena. Health care
providers must take the lead in ensuring that developments in
genetics are used to the benefit of all.

he identification of genetic markers for heritable

breast, ovarian and colon cancer'* has advanced
with exceptional speed, and testing to identify people at
increased risk in families with heritable cancer syn-
dromes is becoming more readily available. Because the
duty of all health care professionals is to provide benefit
and minimize harm, they have a responsibility to exam-
ine carefully the effect that new capabilities in genetic
testing will have on society. We reviewed the relevant
social science literature on genetics to determine the im-
pact that information on risk for heritable breast, ovarian

Les tests pour déterminer la vulnérabilité au cancer héréditaire
du sein, de l'ovaire et du colon entrainent des cofits psychoso-
ciaux uniques. Il se peut que des résultats négatifs ne suffisent
pas a dissiper l'anxiété et que des résultats positifs provoquent
une détresse suffisante pour compromettre 'observation par le
patient des mesures de surveillance et de réduction du risque.
Il faut en apprendre davantage au sujet de la facon dont les
facteurs socioculturels jouent sur la compréhension du risque,
de la prise des décisions de subir des tests et de l'impact que
l'information sur le risque accru a sur la dynamique familiale.
A mesure qu'augmentera la demande de tests et de coun-
selling, les fournisseurs de soins de santé seront confrontés a
des défis et a des dilemmes nouveaux. [l faut que la population
comprenne mieux la génétique afin d'atténuer les attitudes
déterministes qui peuvent faire négliger la promotion de la
santé. Ce qui préoccupe aussi, ce sont les répercussions socio-
économiques du fait d'étre identifié comme un sujet a risque
élevé de cancer héréditaire et les dangers inhérents au recours

3 la génétique pour expliquer des phénomenes sociologiques.
Les fournisseurs de soins de santé doivent jouer un role de
premier plan pour assurer que les progrés de la génétique
soient utilisés pour le bien de tous. ‘

and colon cancer will have on health care consumers and
providers and the general public. Our analysis of the lit-
erature revealed that the sociobehavioural implications
of genetic testing for susceptibility to disease are not
fully understood; this finding points the way for further
research.

SOURCES AND METHODS

We did an extensive, iterative online search of MED-
LINE and CANCERLIT and of sociology, psychology,
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humanities and social-sciences databases using an exten-
sive range of key words and phrases. We assessed 1056
articles and included 294 of these in the final database.
We categorized and summarized these articles using
content analysis techniques.” We found few reports of
empirical studies that specifically considered the so-
ciobehavioural implications of providing information
about risk for heritable breast, ovarian and colon cancer.
However, we did find useful information about the psy-
chosocial effects of screening and surveillance programs
for breast, cervical and colon cancer. In addition, we
were able to extrapolate from the literature on genetic
risk for heritable monogenic diseases such as Hunting-
ton's disease and Tay—Sachs disease. Given that socio-
behavioural research in this area is in its infancy, we
made no attempt to appraise the articles critically, and
we included reports of both quantitative and qualitative
research in the final database.

OVERVIEW

Medical practitioners have been able to identify peo-
ple with certain inherited conditions since the late 1970s.
New techniques now permit the identification of people
who are susceptible to various types of cancer before dis-
ease develops. The application of genetic testing —
which previously was limited to the diagnosis of well-
defined mendelian syndromes — to susceptibility to can-
cer creates new clinical, social and economic dilemmas. It
also requires a fundamental change in how information
about genetic risk is presented to health care consumers.
The knowledge that certain people may be at increased
risk for a given disease could create, as Nelkin® points
out, a new “genetic underclass,” the “presymptomatic ill."
To put the sociobehavioural implications of the provision
of cancer risk information into perspective we require an
understanding of three key areas: the perspective of the
consumer, the response of health care providers and the
expectations of the public.”®

THE CONSUMER’S PERSPECTIVE

Genetic testing is of benefit to consumers presumed
to be at risk only if it yields reassuring information or
prompts action that will help to prevent cancer or facili-
tate its early detection. If information about genetic risk
has the potential to cause psychological harm, it is cru-
cial that we clearly identify such hazards and evaluate
ways to minimize or eliminate them.>'

Many studies have examined the reasons why people
want genetic testing. For example, people in high-risk
groups may want to be reassured about their own and
their children's health risks.'? In one study of the per-
ceived demand for testing for susceptibility to breast,

ovarian and colon cancer, most of the people surveyed
anticipated that negative test results would improve their
quality of life (83%) and make them feel less anxious
(83%), less depressed (68%) and more in control
(82%)." Given the adverse psychological effects that
can arise from either false-positive or false-negative re-
sults,'*" accuracy is crucial to the ability of any test to
provide reassurance. For example, investigations of the
psychological impact of cancer screening programs
showed that a false-positive mammogram result pro-
duced acute psychological distress in some women that
was sufficient to undermine daily functioning and that
persisted long after they were shown not to have breast
cancer.'>'*16

Studies involving patients tested for Huntington'’s dis-
ease showed that people can have elevated levels of dis-
tress after receiving negative or positive test results.”'® In
one study approximately 10% of participants who re-
ceived negative results still experienced adverse effects 6
months later.” In another study 72% of women at risk
for familial breast cancer expected to go on worrying
even if they were given negative test results for muta-
tions of the BRCAI gene.” Studies have also reported
negative sequelae, notably “survivor guilt” and shame,
among family members who were told that they proba-
bly did not have an altered BRCAI gene

Carrier status has been associated with problems with
self-image and feelings of stigmatization.”? Participants
in a pilot study who were found to be genetic carriers for
Tay—Sachs disease viewed their future health status more
negatively than noncarriers.” Judging from these results,
it would seem likely that a positive test result for cancer
susceptibility would have adverse effects on how people
perceive themselves and are perceived by others.

Increased worry about cancer among women at high
risk for familial breast cancer was found to interfere with
adherence to surveillance measures such as breast self-
examination and attendance for clinical breast examina-
tion and mammograms.” Such findings raise the concern
that knowledge of positive results from a genetic test
could also adversely affect participation in activities that
could potentially reduce risk and prolong life.

People found to be at high risk for a genetic disease
may be concerned about the fate of their children and
siblings. The effect of testing for cancer susceptibility on
family relationships is not yet fully understood. Relatives
may have both accurate and inaccurate information
about cancer and are likely to differ in their degree of
scientific and genetic literacy. They may also be con-
cerned about the social and economic ramifications of
the identification of a gene for cancer susceptibility in
their family.®3 :

Sociocultural factors affect how consumers process
information about cancer risk. If such information con-
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flicts with basic beliefs and cultural values it may be per-
ceived as useless, shameful or as precipitating a negative
outcome.”* There is a high degree of family orientation
in many cultures, and counselling and decision-making
requiring informed consent may need to take place in a
family context.’* As well, certain genetic diseases are
more prevalent in particular ethnic or racial groups. In
the past, discriminatory practices have been directed to-
ward certain ethnic or religious groups in the guise of
genetic screening and counselling for disease (e.g.,
sickle-cell anemia in black Americans).-* Care is
needed to ensure respect for cultural norms and values.

Gaps in our understanding of the psychological im-
pact of testing for susceptibility to disease pose many
questions. For example, to what degree will notification
of high risk affect a low-risk spouse, and how will the
marital relationship be affected> Would parents who are
notified of a child's high risk treat that child differently?
What effect will there be on the psychosocial develop-
ment of children who are told at an early age that they
are at high risk> What factors motivate or dissuade some
people to undertake testing for heritable cancers? What
are the psychological effects of recommended prophy-
lactic and chemopreventive interventions?

THE RESPONSE OF HEALTH CARE PROVIDERS

Health care providers have many issues to consider as
they deal with the expectations aroused in consumers by
the availability of tests for cancer susceptibility. Al-
though testing for cancer susceptibility and for other
types of genetic disease create a similar need for coun-
selling, there are key differences in the expression of
these diseases and in the potential for their treatment.
Moreover, a negative test result for cancer susceptibility
does not guarantee that the person tested will never get
cancer.

To complicate matters, providers may be approached
by third parties such as insurance companies, employers
and family members to disclose confidential genetic in-
formation. These pressures could adversely affect how
much information about risk is given, the decision-
making process and the confidentiality of the relation-
ship between patients and health care providers.©

The accepted standard in genetic counselling for
mendelian disorders and issues related to reproduction,
prenatal diagnosis and pregnancy termination has been
one of “nondirectiveness” whereby direct advice is with-
held by the counsellor. However, questions have been
raised as to whether it is possible or appropriate to be
truly nondirective.** The optimal continuum of genetic
counselling with respect to risk for breast, ovarian and
colon cancer would possibly include not only providing
information but also exploring the implications of that

information as well as giving specific, directive medical
advice.”

The use of a more prescriptive approach to genetic
counselling for people undergoing genetic testing for
breast, ovarian and colon cancer requires that patients
are enabled to make informed decisions. It is essential
that consumers understand the potential limitations,
risks and benefits of genetic tests, and their personal, fa-
milial, economic and social consequences. Patients do
not always fully comprehend the information provided
in consent forms.**” One study conducted in a large ge-
netic counselling centre* revealed that of the 87% of
clients who had a faulty understanding of genetic risk
before counselling, over half still had misconceptions af-
ter counselling. Of the 13% who had entered with accu-
rate information, almost one-fifth left with misconcep-
tions. These findings emphasize the importance of
presenting information clearly in several different ways
and of shifting the focus from consent forms to the de-
velopment of appropriate consent processes.*=* It has been
recommended that informed consent be obtained
through full disclosure of all costs, risks, benefits and
limitations of genetic screening within a pretest and
post-test counselling protocol.'>202!.2¢

The provision of comprehensive genetic testing and
counselling has major implications for resource alloca-
tion. Difficulties related to the delivery of appropriate
services were identified in a comprehensive survey in-
volving 18 countries.”** A recent study by the Science
Council of Canada showed that over 80% of existing
Canadian genetic centres were unable to meet current
demands for service and predicted that the problem
would worsen.”” As genetic tests become more readily
available, there will be an even greater need for coun-
selling, which is time-consuming and not cost recover-
able.®* As more people demand testing, financial and
staffing constraints will allow proportionately fewer con-
sumers to receive the counselling they need to under-
stand and cope with their test results.

Currently, clinical and medical geneticists and genetic
counsellors provide most genetic counselling services. As
more tests become readily available, more personnel will
be required. Although primary care physicians, given
their ongoing relationship with patients and their fami-
lies, may be ideally suited to this role, they will require
considerable training in genetics and counselling tech-
niques.*”6'-¢

Studies assessing genetics teaching in medical schools
and physicians' knowledge of the subject have found
that both are inadequate.”¥-° Primary care physicians
whose knowledge was assessed were able to answer less
than 75% of questions relating to the genetic concepts
and facts required to offer genetic testing and coun-
selling.® Physicians may not have the psychological
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training needed to assist patients who have been given
positive test results or to address the psychosocial im-
pact on families. Time constraints, financial limitations
and concerns about medicolegal liability, and a relatively
low tolerance for diagnostic ambiguity, may also impede
the ability of primary care physicians to provide optimal
genetic counselling.”-"

Other kinds of health care providers will be needed
to meet the increasing demand for counselling. Regis-
tered and public health nurses, social workers and psy-
chologists could, with the appropriate training, fill the
gap. To overcome cultural and religious barriers to effec-
tive counselling, it will be important to train providers
from diverse cultural backgrounds and to integrate cross-
cultural education into training programs.”7

EXPECTATIONS OF THE PUBLIC

North Americans are understandably intrigued by
media reports of developments in genetics, but their sci-
entific literacy is not improving concomitantly.”” In one
study educated laypeople who were tested on their un-
derstanding of a selection of media reports on health re-
search had a rate of error of close to 40%.”® Many people
do not understand the principles of probability, which
makes it difficult for them to comprehend risk esti-
mates.”® The nature of the public’'s awareness of genetic
disease and genetic testing raises further concerns: many
people are more familiar with genetic defects that result
in developmental disability (e.g., Down syndrome) than
with those that result in physical impairment, and infor-
mation about genetic testing is not widely dissemi-
nated.®2#

Public attitudes toward genetic testing for susceptibil-
ity to disease have not been widely investigated. Studies
of attitudes of people at risk for Huntington disease to-
ward presymptomatic testing may provide some insight.
Study participants who chose not to be tested refused
because of major concerns related to the lack of a cure,
the potential loss of insurance coverage and the effect of
positive results on their children.* In contrast, partici-
pants in a study on attitudes toward testing for suscepti-
bility for colon cancer had a high level of interest, espe-
cially when they thought themselves to be at risk.* Thus
the desire for testing seems to depend on the perception
of the potential for a cure.

The overall conclusion is that the general public re-
quires a better understanding of genetics to evaluate sci-
entific assertions about susceptibility to cancer. Health
care providers will need to assume the responsibility of
identifying the essential components of genetic liter-
acy.”s' A broader understanding by society of the poten-
tial and the limitations of genetic testing might help to
defuse the notion that human destiny is genetically de-

termined. Without this understanding the public may
conclude that important efforts such as environmental
protection, health promotion and cancer prevention are

futile.

IMPLICATIONS FOR THE FUTURE

As future directions for research and policy develop-
ment are considered, important psychological and so-
cioeconomic issues need to be addressed.

PSYCHOLOGICAL COSTS, RISKS AND BENEFITS

There are well-established protocols for the increased
surveillance of people at high risk for breast, ovarian
and colon cancer. These include regular breast self-
examination, clinical breast examination, mammogra-
phy, transvaginal ultrasound screening and colorectal
cancer screening. However, whether cancer mortality
among high-risk groups is at all reduced by increased
surveillance remains unclear.2'* Research focusing on
strategies that will promote adherence to surveillance
measures by people who are at high risk is needed. Such
strategies should address known barriers to patient com-
pliance, such as anxiety about radiation and investigative
procedures. Interventions should promote a secure, emo-
tionally supportive setting for surveillance in which em-
barrassment and anxiety are minimized.

Preventive options for people at risk for heritable
breast, ovarian and colon cancer include prophylactic
mastectomy, oophorectomy, colectomy and chemopre-
vention. The psychological costs of prophylactic mas-
tectomy in healthy women who believe they are at risk
for breast cancer have yet to be assessed but may be mit-
igated by the active choice involved, the alleviation of
anxiety about cancer and a reduced need for surveillance
with its attendant costs.??'## Health care providers,
however, should be wary of unduly influencing healthy
women to undergo such radical procedures, given the
lack of convincing evidence of their benefit.

Prophylactic oophorectomy has been recommended
for women with a 50% or greater lifetime risk of ovarian
cancer. Although the protective effects of ocophorec-
tomy have been questioned because of reports of intra-
abdominal carcinomatosis occurring after surgery, this
risk may have been overestimated. However, several
medical risks are associated with early menopause, as
well as with long-term hormone replacement. Moreover,
oophorectomy has potential psychological costs, espe-
cially for women of childbearing age.™* It remains un-
clear how women at risk for ovarian cancer evaluate the
potential personal costs of preventive oophorectomy
against the relief of reducing their risk of cancer.

Women at high risk for ovarian cancer are advised to

CAN MED ASSOC J » 15 FEVR. 1996; 154 (4)




consider oral contraceptive therapy to decrease their
risk.”** In addition, women at high risk can enrol in the
Tamoxifen Chemoprevention Trial.” However, recent
media reports of an association between increased risk of
uterine cancer and tamoxifen use have raised additional
concerns among women already worried about cancer.
Although there may be a degree of psychological mor-
bidity among women receiving tamoxifen therapy, no
studies have specifically addressed the psychological
costs or benefits of chemoprevention.

Colectomy is recommended for teenagers_from fami-
lies with familial adenomatous polyposis (FAP) syn-
drome. Those who test positive for this disorder have a
nearly 100% risk of developing colon cancer unless the
colon is surgically removed. There has been only limited
study of the long-term psychological effect on young
adults of such interventions.**

The general maxim in health care is “the earlier the
diagnosis the better,” but testing to assess susceptibility
to disorders for which there is no treatment until the on-
set of disease (and perhaps not even then) may be of no
benefit to young people. " Indeed, there may be dam-
aging psychosocial repercussions. In the extreme, public
knowledge of a person’s test results may render him or
her “uninsurable, unemployable and unmarriageable."'

SOCIOECONOMIC ISSUES

Genetic testing creates new categories of people:
those who have genetic “abnormalities” and those who
do not. It is easy to understand how criteria of efficiency
and cost containment could be used to segregate society
into "good-risk” versus "bad-risk” groups. Although some
people argue that sufficient protection exists to prevent
genetic discrimination, others maintain that current leg-
islation may not cover new circumstances that will arise
out of genetic testing 510314

Private-sector organizations such as insurance compa-
nies and employers, and public-sector institutions such
as schools, health care organizations and government
are seeking ways to lower costs and maximize resources
and will take great interest in genetic testing. Genetic
testing introduces a fundamentally new way of assessing
risk and may be perceived by underwriters as another
tool to predict insurers' financial risk." Job discrimina-
tion resulting from genetic testing is also a growing con-
cern. Employers trying to control the costs of employee
benefit packages for life, disability and health care plans
may choose not to employ people whom they think
have increased health risks. '8

Genetic predisposition has been suggested as the
cause of a wide range of problems, including homosexu-
ality, alcoholism, smoking behaviours, schizophrenia
and learning problems.®'®' This trend toward genetic

determinism — the transformation of social problems
into essentially medical problems — opens the door to a
new form of social eugenics, creates new social classes
based on genetic inheritance and may divert attention
and funding from the systemic and environmental causes
of social problems 5731317

People are now being asked to make choices, based
on genetic tests, that will affect their own and their chil-
dren's health and, by implication, society’s health care
costs. People still have the right to decide whether to
undergo genetic testing, but if genetic testing or screen-
ing becomes public policy, people could lose the right to
make their own decisions.!"*'2

Despite the harm that could be associated with ge-
netic testing, the demand for population-based screen-
ing for susceptibility to breast, ovarian and colon cancer
could be substantial, given the estimated carrier rate for
BRCAI mutations (1 in 400 to 1 in 200 women).23123.12¢
The resources available for genetic counselling and test-
ing will limit the number of tests that can be performed.
Health care professionals and policymakers will need to
decide whether general screening for cancer susceptibil-
ity should be promoted through the use of public policy
interventions, or whether selective screening (with
clearly defined inclusion criteria) should be offered.

CONCLUSION

Promising new developments in cancer genetics are
harbingers of future discoveries that have implications
beyond their clinical utility. As our capabilities in ge-
netic testing increase, there appears to be a growing so-
cietal trend toward “genetic reductionism” and an inher-
ent danger of providing simplistic explanations for
multifaceted problems and thus letting society "off the
hook." If, for example, businesses can blame carcinogen-
esis on genetic factors, they may not be inclined to ac-
cept responsibility for monitoring and reducing environ-
mental contamination. If teachers can use genetic
rationalizations to account for poor learning perfor-
mance, they need not question the effectiveness of cur-
rent educational practices. Society is absolved of respon-
sibility for improving the lives of homeless and other
disadvantaged people if their misfortunes can somehow
be blamed on an inferior genetic endowment. Those in
the forefront of genetics have a responsibility to ac-
knowledge that human beings are more than the sum
of their DNA sequences and an ethical obligation to
ensure that the applications of new knowledge are bene-
ficial to all.

We thank June Engel, PhD, editor of Health News, for valuable editorial
assistance and Erica Bremner Kneipp for assistance with the online
searches.

CAN MED ASSOC J @ FEB. 15, 1996; 154 (4)

461



Our literature search was funded in part by the Social Sciences and
Humanities Research Council Small Grants Programme.

10.

11.

12.

13.

14.

15.

16.

17.

18.

References

. Malkin D: Germline p53 gene mutations and cancer: Pan-

dora's box or open sesame? J Natl Cancer Inst 1994, 86:
326-328

. Rowell S, Newman B, Boyd J et al: Inherited predisposition

to breast and ovarian cancer. Am J Hum Genet 1994; 55:
861-865

. Weber BL: Susceptibility genes for breast cancer. N Engl J

Med 1994; 331: 15231524

. Wooster R, Neuhausen SL, Mangion ] et al: Localization

of a breast cancer susceptibility gene, BRCA2, to chromo-
some 13q12—13. Science 1994; 265: 2088-2090

. Robson C: Real World Research: a Resource for Social Scientists

and Practitioner-Researchers, Blackwell, Oxford, England,
1993: 272-281

. Nelkin D: The social power of genetic information. In

Kevles DJ, Hood L (eds): The Code of Codes, Harvard Uni-
versity Press, Cambridge, Mass, 1992: 177-190

. Miringoff ML: The Social Costs of Genetic Welfare, Rutgers

University Press, New Brunswick, NJ, 1991: 41-62

. Sorenson JR: Genetic counseling: values that have mat-

tered. In Bartels DM, LeRoy BS, Caplan AL (eds): Prescrib-
ing Our Future: Ethical Challenges in Genetic Counseling, Aldine de
Gruyter, Hawthorne, NY, 1993: 3—14

. Croyle RT, Lerman C: Psychological impact of genetic

testing. In Croyle RT (ed): Psychosocial Effects of Screening for
Disease Prevention and Detection, Oxford University Press, New
York, 1995 11-38

Croyle RT, Jemmott JB: Psychological reactions to risk fac-
tor testing. In Skelton JA, Croyle RT (eds): Mental Represen-
tation in Health and Illness, Springer—Verlag, New York, 1991:
86-107

Bloch M, Fahy M, Fox S et al: Predictive testing for Hunt-
ington disease: II. Demographic characteristics, life-style
patterns, attitudes and psychosocial assessments of the first
fifty-one test candidates. Am J Med Genet 1989; 32: 217-224
Lerman C, Croyle R: Psychological issues in genetic
screening for breast cancer susceptibility. Arch Intern Med
1994; 154: 609-616

Lerman C, Daly M, Masny A et al: Attitudes about genetic
testing for breast—ovarian cancer susceptibility. J Clin Oncol
1994; 12: 843-850

Wardle J, Pope R: The psychological costs of screening for
cancer. J Psychosom Res 1992; 36: 609—624

Lerman C, Rimer BK, Engstrom PF: Cancer risk notifica-
tion: psychosocial and ethical implications. J Clin Oncol
1991; 9: 1275-1282

Vernon SW, Laville EA, Jackson GL: Participation in
breast screening programs: a review. Soc Sci Med 1990; 30:
1107-1118

Bloch M, Adam S, Wiggins S et al: Predictive testing for
Huntington disease in Canada: the experience of those re-
ceiving an increased risk. Am J Med Genet 992; 42: 499-507
Wiggins S, Whyte P, Huggins M et al: The psychological
consequences of predictive testing for Huntington's dis-
ease. N Engl J Med 1992; 327: 1401-1405

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Huggins M, Bloch M, Wiggins S et al: Predictive testing
for Huntington disease in Canada: adverse effects and un-
expected results in those receiving a decreased risk. Am J
Med Genet 992, 42: 508-515

Biesecker BB, Boehnke M, Calzone K et al: Genetic coun-
seling for families with inherited susceptibility to breast
and ovarian cancer. JAMA 1993; 269: 1970-1974

Eng C, Stratton M, Ponder B et al: Familial cancer syn-
dromes. Lancet 1994; 343: 709-713

Evans DGR, Fentiman IS, McPherson K et al: Familial
breast cancer. BMJ 1994; 308: 183-187

King M, Rowell S, Love SM: Inherited breast and ovarian
cancer: What are the risks? What are the choices? JAMA
1993; 269: 1975-1980

Lynch H, Watson P, Conway T et al: DNA screening for
breast/ovarian cancer susceptibility based on linked mark-
ers: a family study. Arch Intern Med 1993; 153: 1979—1987
Antley RM: The genetic counselor as facilitator of the
counselee’s decision process. In Capron A, Lappe M, Mur-
ray RF Jr et al (eds): Genetic Counselling: Facts, Values and
Norms, Arliss, New York: 1979: 51-84

Charo RA: Legal and regulatory issues surrounding carrier
testing. Clin Obstet Gynecol 1993; 36: 568—597

Childs B, Gordis L, Kaback MM et al: Tay—Sachs screen-
ing: social and psychological impact. Am J Hum Genet 976;
28: 550-558

Marteau TM, van Duijn M, Ellis I: Effects of genetic
screening on perceptions of health: a pilot study. J Med
Genet 1992; 29: 24-26

Lerman C, Trock B, Rimer BK et al: Psychological side ef-
fects of breast cancer screening. Health Psychol 1991; 10:
259-267

Kelly P: Information needs of individuals and families with
hereditary cancers. Semin Oncol Nurs 1992; 8: 288-292
Kelly PT: Risk counseling for relatives of cancer patients:
new information, new approaches. J Psychosoc Oncol 1987;
5: 65-79

Naveed M, Phadke S, Sharma A et al: Sociocultural prob-
lems in genetic counselling. [letter] J Med Genet 1992; 29:
140-144

Punales-Morejon D, Penchaszadeh VB: Psychosocial as-
pects of genetic counseling: cross-cultural issues. Birth De-
Jects 1992; 28: 1115

Wang V, Marsh FH: Ethical principles and cultural in-
tegrity in health care delivery: Asian ethnocultural per-
spectives in genetic services. J Genet Couns 1992; 1: 81-92
Welshimer KJ, Earp JAL: Genetic counseling within the
context of existing attitudes and beliefs. Patient Educ Couns
1989; 13: 237-255

Spinsanti S, Mazzarella P, Cattorini P et al: Obtaining
consent from the family: a horizon for clinical ethics. J Clin
Ethics 1992; 3: 188—192

Draper E: Genetic secrets: social issues of medical screen-
ing in a genetic age. Hastings Cent Rep 1992; 22 (4):
S15-S18

Hubbard R, Wald E: Exploding the Gene Myth, Beacon Press,
Boston, Mass, 1993: 13-38, 72—-107, 128—157

Resta RG: The twisted helix: an essay on genetic coun-
selors, eugenics, and social responsibility. J Genet Couns
1992; 1: 227-243

Geller G, Tambor ES, Bernhardt BA et al: Physicians' atti-

462

CAN MED ASSOC J » 15 FEVR. 1996; 154 (4)




41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

tudes toward disclosure of genetic information to third
parties. J Law Med Ethics 1993; 21: 238-240

Clarke A: Is non-directive genetic counselling possible?
Lancet 991; 338: 998—-1001

Geller G, Holtzman NA: A qualitative assessment of pri-
mary care physicians' perceptions about the ethical and so-
cial implications of offering genetic testing. Qual Health Res
1995; 5 (1): 97-116

Fine BA: The evolution of nondirectiveness in genetic
counseling and implications of the Human Genome Pro-
ject. In Bartels DM, LeRoy BS, Caplan AL (eds): Prescribing
Our Future: Ethical Challenges in Genetic Counseling, Aldine de
Gruyter, Hawthorne, NY, 1993: 101-117

Kessler S: Psychological aspects of genetic counseling: VII.
Thoughts on directiveness. J Genet Couns 1992; 1: 9-17
Annas GJ: Informed consent, cancer, and truth in progno-
sis. NEnyl]Mtd 1994; 330: 223-225

Siminoff LA, Abeloff MD: Doctor—patient communication
about breast cancer adjuvant therapy. J Clin Oncol 1989; 7.
1192—-1200

Somer M, Mustonen H, Norio R: Evaluation of genetic
counselling: recall of information, post-counselling repro-
duction, and attitude of the counsellees. Clin Genet 1988;
34: 352365

Wertz DC, Sorenson JR, Heeren TC: Clients' interpreta-
tion of risks provided in genetic counseling. Am J Hum Genet
986; 39: 253-264

Elias S, Annas GJ: Generic consent for genetic screening.
N Engl J Med 1994; 330: 1611-1613

Lidz CW, Applebaum PS, Meisel A: Two models of imple-
menting informed consent. Arch Intern Med 1988; 148:
1385-1389

Sharpe N: Informed consent and Huntington disease: a
model for communication. Am J Med Genet 1994; 50:
239-246

Silva MC, Sorrell JM: Enhancing comprehension of infor-
mation for informed consent: a review of empirical re-
search. IRB Rev Hum Subj Res 1988; 10 (1): 1-5

Sorrell JM: Effects of writing/speaking on comprehension
of information for informed consent. West J Nurs Res 1991;
13: 110-122

Lantos J: Informed consent: The whole truth for patients?
Cancer 1993; 72 (9 suppl): 2811-2815

Wertz DC, Fletcher JC: Geneticists approach ethics: an in-
ternational survey. Clin Genet 1993; 43: 104-110

Wertz DC, Fletcher JC, Mulvihill JJ: Medical geneticists
confront ethical dilemmas: cross-cultural comparisons
among 18 nations. Am J Hum Genet 990; 46: 12001213
Halliwell JE (chmn): Genetics in Canadian Health Care [report
42], Science Council of Canada, Ottawa, 1991: 1-14,
53-62, 63-80, 81-90

Bernhardt BA, Pyeritz RE: The economics of clinical genet-
ics services: Ill. Cognitive genetics services are not self-
supporting. Am J Hum Genet 989; 44: 288-293

Bernhardt BA, Weiner J, Foster EC et al: The economics of
clinical genetics services: II. A time analysis of a medical
genetics clinic. Am J Hum Genet 987; 41: 559-565

Pyeritz RE, Tumpson JE, Bernhardt BA: The economics of
clinical genetics services: I. Preview. Am J Hum Genet 987;
41: 549-558 E
Andrews LB, Fullarton JE, Holtzman NA et al (eds): Assess-

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

ing Genetic Risks: Implications for Health and Social Policy, Na-
tional Academy Press, Washington, 1994: 185-201,
202-233, 247-281

Geller G, Tambor E, Hofman K: Incorporation of genetics
in primary care practice: Will physicians do the counseling
and will they be directive? Arch Fam Med 1993; 2:
1119-1125

Geller G, Holtzman NA: Implications of the human
genome initiative for the primary care physician. Bioethics
1991; 5: 318-324

Rainer JD: Genetics for the clinician: a psychiatric view-
point. Loss Grief Care 1989; 3: 1-13

Rubin S: Recognizing the patient at risk for genetic dis-
ease. Loss Grief Care 1989; 3: 131-143

Whittaker LA: The implications of the Human Genome
Project for family practice. J Fam Pract 1992; 35: 294-301
Firth H, Lindenbaum R: UK clinicians’ knowledge of and
attitudes to the prenatal diagnosis of single gene disorders.
J Med Genet 1992; 29: 20-23

Griffith RS, Williams PA: Barriers and incentives of physi-
cians and patients to cancer screening. Prim Care 1992; 19:
535-556

Hofman KJ, Tambor ES, Chase GA et al: Physicians’
knowledge of genetics and genetic tests. Acad Med 1993;
68: 625-631

Riccardi V, Schmickel R: Human genetics as a component
of medical school curricula: a report of the American Soci-
ety of Human Genetics. Am J Hum Genet 988; 42: 639-643
Geller G, Tambor ES, Chase GA et al: Measuring physi-
cians' tolerance for ambiguity and its relationship to their
reported practices regarding genetic testing. Med Care
1993; 31: 989-1001

Gerrity MS, DeVellis RF, Earp JL: Physicians' reactions to
uncertainty in patient care: a new measure and new in-
sights. Med Care 1990; 28: 724

Gerrity MS, Earp JL, DeVellis RG et al: Uncertainty and
professional work: perceptions of physicians in clinical
practice. Am J Sociol 1992; 97: 1022

Punales-Morejon D, Rapp R: Ethnocultural diversity and
genetic counseling training: a challenge for the twenty-first
century. J Genet Couns 1993; 2: 155-158

Smith SC, Warren NS, Misra L: Minority recruitment into the
genetic counseling profession. J Genet Couns 1993; 2: 171—181
Weil J, Mittman I: A teaching framework for cross-cultural
genetic counseling. J Genet Couns 1993; 2: 159-169

Miller JD: The Public Understanding of Science and Technology in
the United States, 1990: a Report to the National Science Foundation,
National Science Foundation, Washington, 1991: 4-22
Yeaton WH, Smith D, Rogers K: Evaluating understanding
of popular press reports of health research. Health Educ Q
1990; 17: 223-234

Palmer CGS, Sainfort F: Toward a new conceptualization
and operationalization of risk perception within the ge-
netic counseling domain. J Genet Couns 1993; 2: 275-294
Robinson A: Genetic diagnosis: present and prospects. Can
Med Assoc J 1994; 150: 49-52

Shiloh S, Saxe L: Perception of risk in genetic counseling.
Psychol Health 1989; 3: 45-61

Singer E: Public attitudes toward genetic testing. Popul Res
Policy Rev 1991; 10: 235-255

Singer E: Public attitudes toward fetal diagnosis and the

CAN MED ASSOC J  FEB. 15, 1996; 154 (4)

463



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

termination of life. Soc Indic Res 1993; 28: 117-136

Quaid K, Morris M: Reluctance to undergo predictive test-
ing: the case of Huntington's disease. Am J Med Genet 1993;
45: 4145

Croyle RT, Lerman C.: Interest in genetic testing for colon
cancer susceptibility: cognitive and emotional correlates.
Prev Med 1993; 22: 284-292

Moens F: Familial ovarian cancer: screening and preven-
tion. Can J Contin Med Educ 1994: 6 (4): 33—44

Breo DL: Altered fates: counseling families with inherited
breast cancer. JAMA 1993; 269: 2017-2022

Ganz PA, Schag AG, Lee JJ et al: Breast conservation ver-
sus mastectomy: Is there a difference in psychological ad-
justment on quality of life in the year after surgery? Cancer
1992; 69: 1727-1738

Daly MB, Lerman C: Ovarian cancer risk counseling: a
guide for the practitioner. Oncology (Huntingt) 1993; 7:
2741

Evans D, Ribiero G, Warrell D et al: Ovarian cancer: fam-
ily and prophylactic choices. J Med Genet 1992; 29:
416418

Green J, Murton F, Stratham H: Psychosocial issues raised
by a familial ovarian cancer register. J Med Genet 1993; 30:
575-579

Kerlikowske K, Brown JS, Grady DG: Should women with
familial ovarian cancer undergo prophylactic oophorec-
tomy? [review] Obstet Gynecol 1992; 80: 700-707
Schlesselman JJ: Cancer of the breast and reproductive
tract in relation to use of oral contraceptives. Contraception
1989, 40: 1-27

Cancer and Steroid Hormone Study of the Centers for
Disease Control and the National Institute of Child Health
and Human Development: The reduction in risk of ovarian
cancer associated with oral-contraceptive use. N Engl J Med
1987; 316: 650-655

Nayfield SG, Karp JE, Ford LG et al: Potential role of ta-
moxifen in prevention of breast cancer. J Natl Cancer Inst
1991; 83: 1450-1459

Clarke A (chmn): The genetic testing of children. J Med
Genet 1994; 1: 785-797

Marteau TM: The genetic testing of children. J Med Genet
1994; 31: 743

Wertz DC, Fanos JH, Reilly PR: Genetic testing for chil-
dren and adolescents: Who decides? JAMA 1994; 272:
875-881

Bloch M, Hayden MR: Predictive testing for Huntington
disease in childhood: challenges and implications. Am J
Hum Genet 990; 46: 14

Clayton EW: Screening and treatment of newborns. Hous-
ton Law Rev 1992; 29: 85-148

Harper PS, Clarke A: Should we test children for “adult”
genetic diseases? Lancet 990; 335: 1205-1206

Sharpe N: Presymptomatic testing for Huntington disease:
Is there a duty to test those under the age of eighteen
years? Am J Med Genet 1993; 46: 250-253

Knoppers BM: Human Dignity and Genetic Heritage, Law Re-
form Commission of Canada, Ottawa, 1991

Knoppers BM, Chadwick R: The Human Genome Project:
under an international ethical microscope. Science 1994;
265 (Sept 30): 2035-2036

Cook-Deegan RM: Public policy implications of the Hu-

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

man Genome Project. In Bankowski Z, Capron AM (eds):
Genetics, Ethics and Human Values [proceedings], Council for
International Organizations of Medical Sciences, Bethesda,
Md, 1991: 56-71

Dickens BM: Some legal and ethical implications of ge-
netic predictability. Transpl/Implantation Today, 1990; Sept 7:
24-30

Draper E: High-risk workers or high-risk work> Genetic
susceptibility policies in the hazardous workplace. Int J So-
ciol Soc Policy 1986; 6: 12-29

Cohen MM: Genetic testing and insurance. Am J Hum Genet
995; 56: 327-331

Hubbard R, Wald E: Looking for gay genes. Genewatch
1993, 8 (1): 6-7 :

Keller EF: Nature, nurture, and the Human Genome Pro-
ject. In Kevles DJ, Hood L (eds): The Code of Codes, Harvard
University Press, Cambridge, Mass, 1992: 281-299

Nelkin D, Tancredi L: Classify and control: genetic infor-
mation in the schools. Am J Law Med 1991; 17: 51-73
Tauber Al, Sarkar S: The Human Genome Project: Has
blind reductionism gone too far? Perspect Biol Med 1992; 35:
220-235

Annas GJ, Elias S: The major social policy issues raised by
the Human Genome Project. In Annas GJ, Elias S (eds):
Gene Mapping: Using Law and Etbics as Guides, Oxford Univer-
sity Press, New York: 1992: 3-17

Garver KL, Garver B: Eugenics: past, present, and the fu-
ture. Am J Hum Genet 991; 49: 1109-1118

Billings PR, Kohn MA, de Cuevas M et al: Discrimination
as a consequence of genetic testing. Am J Hum Genet 992;
50: 476482

Miringoff M: Genetic intervention and the problem of
stigma. Policy Stud Rev 1989; 8: 389-404

Wexler N: Clairvoyance and caution: repercussions from
the Human Genome Project. In Kevles DJ, Hood L (eds):
The Code of Codes, Harvard University Press, Cambridge,
Mass, 1992: 211-243

National Advisory Council for Human Genome Research:
Statement on use of DNA testing for presymptomatic
identification of cancer risk. JAMA 1994; 271: 785
Holtzman NA: Benefits and risks of emerging genetic tech-
nologies: the need for regulation. [review] Clin Chem 1994;
40: 1652-1657

Kahn P: Role of public policy in genetic screening and
counseling. In Bartels DM, LeRoy BS, Caplan AL (eds):
Prescribing Our Future: Ethical Challenges in Genetic Counseling, Al-
dine de Gruyter, Hawthorne, NY, 1993: 79-87
Truesdell-Smith E, Bartels DM: Introduction. In Bartels
DM, LeRoy BS, Caplan AL (eds): Prescribing Our Future: Ethi-
cal Challenges in Genetic Counseling, Aldine de Gruyter,
Hawthorne, NY, 1993: xv—xix

Wilfond BS, Nolan K: National policy development for
the clinical application of genetic diagnostic technologies:
lessons from cystic fibrosis. JAMA 1993; 270: 2948-2954
Claus EB, Risch N, Thompson WD: Genetic analysis of
breast cancer in the cancer and steroid hormone study. Am
J Hum Genet 1991; 48: 232-242

Easton DF, Bishop DT, Ford D et al and the Breast Cancer
Linkage Consortium: Genetic linkage analysis in familial
breast and ovarian cancer: results from 214 families. Am J
Hum Genet 1993; 52: 678-701

CAN MED ASSOC J » 15 FEVR. 1996; 154 (4)




